Isolation of a putative probiotic strain S12 and its effect on growth performance, non-specific immunity and disease-resistance of white shrimp, Litopenaeus vannamei.
The common pathogens in aquaculture are very different from those in terrestrial animals. The objective of this study was to isolate probiotic strain (s) from the digestive tract of healthy white shrimp Litopenaeus vannamei which was effective against aquatic animal pathogens. The putative probiotic strain S12 was identified as Bacillus subtilis based on the morphological and biochemical properties and 16S rDNA gene sequencing. The L. vannamei were fed with five different diets: control (basal diet with no probiotics or antibiotics), antibiotic control (basal diet supplemented with 0.3% florfenicol), basal diet supplemented with 5 × 10(9) cfu kg(-1) , 5 × 10(10) cfu kg(-1) and 5 × 10(11) cfu kg(-1) probiotic S12 (PS1-3). Each diet was randomly fed to quadruplication groups of 40 shrimps (0.4 ± 0.01 g) reared in tanks. After an 8-week feeding, the survival rate of shrimps fed with PS1 and PS3 were the highest among all treatments (P < 0.05). The moisture content of shrimps fed with florfenicol was significantly lower than that of the control group (P < 0.05). The supplement of probiotic S12 decreased the body crude lipid significantly (P < 0.05). The activities of phagocytic rate, lysozyme (LZ), superoxide dismutase phenoloxidase (SOD) and antibacterial activity were significantly higher than those in the control (P < 0.05), and the activities of SOD and the antibacterial activity in PS2 and PS3 were significantly higher than those in antibiotic control (P < 0.05). When infected with Vibrio harveyi at 4-weeks, the mortality was significantly lower (P < 0.05) in PS2 and PS3 groups than that in the control. After being infected with V. harveyi at 8-weeks, the mortality was significantly lower in the probiotic and antibiotic groups than that in the control (P < 0.05). This study suggested that probiotics could be used as an effective immunopotentiator, the optimal dose of the probiotic strain S12 is 5 × 10(10) cfu kg(-1) diet.